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1.0 INTROCDUCTION

This report summarizes the tasks accomplished, problems encountered and
how they were addressed and resolved, significant observations, and recommendations
from the survey for the 403(c) Study and Toxicity Testing Program (403(c)), Interim
Mixing Zone Validation Study (IMZVS), and Metals Translator Study (MTS) conducted
from 21 to 27 July 2005 in Yabucoa, Puerto Rico. The 403(c), IMZVS, and MTS are field
studies conducted as a requirement under Shell Chemical Yabucoa, Inc.’s (SCY's)
National Pollution Discharge Elimination System (NPDES) Permit PR0000400. The field
studies are implemented under a Quality Assurance Project Plan (QAPP) approved by
the U.S. Environmental Protection Agency (EPA) and Puerto Rico Environmental Quality

Board (EQB).

components:

1)

2)

The sampling protocol for the July 2005 survey consisted of three

The 403(c) Study required the collection of effluent samples every hour
for a 24-h period. Hourly measurements of temperature and pH of the
effluent were also done. Samples were collected in pre-cleaned
containers, placed on ice, and shipped to the laboratory under a
chain-of-custody (CoC) process. For sample security purposes, two sets
of samples were prepared and shipped in separate containers to the
laboratory. After shipment, the samples were received and logged into
the receiving laboratory's internal sample tracking system.
EnviroSystems, Inc. (ESI), located in Hampton, New Hampshire, will
composite and test the effluent sample for toxicity using selected test
species as specified in the SCY NPDES permit and QAPP. Columbia
Analytical Services, Inc. (CAS), located in Kelso, Washington, provided
analysis of composited effluent samples for volatile organic compounds,
semivolatile compounds, dioxin, metals, cyanide, organochlorine
pesticides, and polychlorinated biphenyls (PCB) as specified in the SCY -
NPDES permit and QAPP. The sample and analysis lists sent to ESI and
CAS are provided as Attachment 1.

The IMZVS required collection of time-composite samples of ambient
seawater from three levels (near-surface, midwater, and near-botiom) at
four mixing zone stations and at a reference station in Yabucoa Bay as
well as a sample at the effluent sampling port 001. Samples were
collected over a 6-h period. All sampling equipment and sample
containers that made contact with the samples were cleaned according to
protocol. Hourly hydrographic profiles of the water column at each

Interim Mixing Zone (IMZ) and reference station also were collected using
field-calibrated instruments, and similar measurements were made in the
effluent samples. A continuous flow sampling method was used to collect
samples of ambient seawater from the IMZ and reference stations that
were composited in the laboratory, preserved as required, placed on ice,

_and shipped to the laboratory under a CoC process. Effluent samples

and quality control (QC) samples also were collected, composited, and
processed similarty. Color was measured in composited seawater and
effluent samples. For sample security purposes, two sets of samples
were prepared and shipped in separate containers to the analytical



laboratory. After shipment, the samples were received and logged into
the laboratory’s internal sample tracking system. CAS will provide
analysis of effluent and ambient water samples for metals, flucride,
nitrogen, and phenolics as specified in the SCY NPDES permit. The
sample and analysis list sent to CAS is provided in Attachment 1.

3) The MTS required the collection of a suite of samples of ambient
seawater at four mixing zone stations and at a reference station in
Yabucoa Bay as well as a sample at the effluent sampling port 001.
Samples were collected under stringent conditions specified by EPA
Method 1669. A hydrographic profile of the water column was collected
at each of the four stations and the reference station using field-calibrated
instruments, while measurements of temperature and pH were made at
effluent sampling port 001 during sampling. A continuous flow sampling
method was used to collect samples of ambient seawater from the
offshore and reference stations. Samples were preserved, placed on ice,
and shipped to the laboratory under a CoC process. Effluent samples
and QC samples also were collected processed similarly. Samples were
prepared and shipped to the analytical laboratory. After shipment, the
samples were received and logged into the laboratory's internal sample
tracking system. Battelle Marine Sciences Laboratory (Battelle) located in
Sequim, Washington will provide analysis of effluent and ambient water
samples for dissolved copper and lead, total recoverable copper and
lead, and total suspended solids as specified in the SCY NPDES permit
and QAPP. The sample and analysis list sent to Battelle is provided in
Attachment 1,

Upon completion of the survey, all required field measurements were made
and all planned field and QC samples were collected. A transcript of the field log
maintained during the course of the survey is provided as Attachment 2. The transcript
provides a chronological account of the field activities.

The survey was conducted by a field team composed of Continental Shelf
Associates, Inc. (CSA) Staff Scientists Robert Cady and Virginia Cornett, CSA
Operations Manager Frank Johnson, and CSA Field Operations Specialists David
McGreggor. Robert Cady acted as Chief Scientist, and Virginia Cornett was the Quality
Assurance/Quality Control Coordinator's Field Representative. The following personnel
from Panzardi-ERM, Inc. assisted in the field sampling and laboratory processing:
Alberto Melendez, Carlos Cordero, Elvin Varela, and lvanska Merced.
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2.0 TASKS ACCOMPLISHED

The following tasks were completed during and subsequent fo the survey:

« Safety training and facility orientation for all members of the field team;

» Assembly and deployment of IMZ/MTS and reference station marker
buoys and tubing assemblies;

« Calibration of primary and backup field instruments;

o Preparation of sampling equipment, interim sampling bottles, and
composite sample bottles;

« Collection of hydrographic data (temperature, salinity, pH, and dissolved
oxygen) from at least three levels in IMZ and reference stations;

e Collection of hourly water samples from three levels at IMZ and reference
stations (total of seven cycles for IMZVS) including QC samples;

« Collection of hourly water samples from effluent sampling port 001 and
measurement of temperature and pH (total of seven cycles for IMZVS)
including QC samples;

+ Collection of hydrographic data (temperature, salinity, pH, and dissolved
oxygen) from at least three levels in IMZ and reference stations (total of
one cycle for MTS sampling);

* Collection of water samples from three levels at IMZ and reference
stations under EPA Method 1669;

* Collection of water samples from effluent sampling port 001 under
EPA Method 1669 and measurement of temperature and pH;

» Collection of hourly water samples from effluent sampling port 001 and
measurement of temperature and pH (total of 24 samples for 403(c));

» Compositing of haurly grab samples for the IMZVS from IMZ and
reference stations and sampling port 001;

e Measurement of color in composite IMZ, reference, and effluent samples;

« Shipment of samples to the ESI, CAS, and Battelle laboratories under a
CoC process according to the required protocols to meet preservation
and holding time requirements; _

» Demobilization of field equipment and supplies for storage on SCY
premises or shipment back to Jupiter, Florida;

« Confirmation of the delivery of all samples in good condition at ESI, CAS,
and Battelle;

» Work authorization provided to CSA, ESI, and Battelle to analyze
samples according to analysis instructions;

* Completion of CoC forms received from laboratories and entered into
project files; and

» Preparation of preliminary field report.



3.0 PROBLEMS ENCCUNTERED

This section describes the major problems encountered during the survey
and a description of how the problems were addressed and resolved. Problems
encountered during the survey included the following:

o Survey Boat. CSA staff was required to provide assistance in the
launching and retrieval of the survey boat resulting in lost sampling time.

» Shipping. Some sample coolers shipped to CAS by Federal Express
(preserved metals samples) were not delivered at the same time.
Coolers were eventually delivered and holding time requirements were
not compromised. Reasons for delayed delivery were undetermined.
Close coordination between CSA and laboratories and close shipment
tracking should be continued.
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4.0 SIGNIFICANT OBSERVATIONS AND RECOMMENDATIONS

The following are the significant observations and recommendations made
during the survey:

Mobilization. Authorization to proceed with mobilization should be
provided at least 2 weeks before a survey to ensure that sampling
equipment (tubing) and sample bottles can be prepared in time for a
survey. A week's notice is required by CAS to prepare sample bottles
and to ship them to Jupiter. In addition, ESI requires at least 1 week
notice prior to receiving biotoxicity samples to arrange for a source of
exactly 7-day old Menidia. Sample tubing should be pre-cleaned and
packed for ready use in the field. Pre-cleaned sample containers should
be labeled, sorted, inventoried, and packed in coolers for ready use in the
field. Battery packs for peristaltic pumps should be recharged prior to
each survey. Survey equipment should be shipped about a week before
a survey to realize savings in shipping costs.

Sample Tubing. This was the second time that the same Teflon-lined
tygon tubing was used for water sampling. Some minor delamination of
the Teflon lining occurred at the connection point where the tygon tubing
is connected to the silicone tubing on the peristaltic pump via a connector.
When this happened it was quickly corrected by trimming off a small
section of the Teflon-lined tygon tubing where the Teflon was
delaminated. We anticipate being able to use the same Teflon-lined
tygon tubing for several surveys before requiring replacement. This will
be done on an as-needed basis.

Redundancy. Spare sample containers, preservatives, deionized water,
and sampling equipment should be available at CSA and in the
field/Yabucoa so that unexpected problems can be dealt with without
resorting to shipping replacement items from the laboratories or CSA.
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ATTACHMENT 2: SHELL CHEMICAL YABUCOA, INC. PROJECT
INTERIM MIXING ZONE VALIDATION STUDY JULY 2005 SURVEY

TRANSCRIPT OF FIELD LOG

Day

Time

(h)

Activity

7)‘2‘1;‘05

Thursday

7:45

= e — —-_ﬁ
Robert Cady (RC), Virginia Cornett (VC), Frank Johnson (FJ), and David
McGregor (DM} arrive at Continental Shelf Associates, Inc. (CSA). Depart
for Fort Lauderdale airport.

10:40

Flight departs for San Juan, Puerto Rico.

13:05

Arrive in San Juan. Obtain rental car.

14.00

Following funch, picked up box truck, from Popular Auto.

15:20

Amva at Delta Air Cargo Unabia to obtain equipment. Tax office closed

15:45

16:10

Arrive at warehouse to obtain additional equment

16.50

Transit to Sam's Club for supplies.

17:50

Transit to Yabucoa.

18:30

Arrive in Palmas del Mar_ Cease operations for the day.

7122/05 |

Friday

6:30

RC, VC, FJ, and DM meet for breakfast.

7:00

Transit to Shell Plant.

7:30

Arrive at Shell Plant and meet with ERM staff (Alberto Melendez, Carlos |
Cordero, Elvin Varela, and Invanska Merced). Obtain vehicle passes,

8:00

Meet with Orlando Ramos far safety training.

10:00

Safety training complete. Security ID badges obfained. Await Orlando for
trip to container housing CSA supplies.

11:00

FJ transit to storage connex, lab, and boat.

12:00

RC, FJ, VC, and DM transit to connex to organize equipment.

12:45

RC and VC transit to Iab to arrange lab for sample compositing. FJand
DM transit 1o San Juan to obtain cargo from Delta.

15:00

RC and VC discuss survey boat logistics with Rafael and boat driver
(Roberio). Obtain shipment of coolers at Shell warehouse. Continue
organization of connex container and lab.

17:00

FJ and DM arrive,

19:00

Transit to hotel and cease operations.

7/23/05

Saturday

7:30

RC, VC, FJ, and DM meet for breakfast.

8.00

Transit to Shell refinery, obtain box truck, and transit to dock.

9:00

Arrive at dock. Begin mobilization and preparation of site buoys.

10:00

Transit o lab and meet with boat driver (Roberto). RC and VC continue
lab preparations. FJ and DM set site buoys.

17:00

Obtain gasoline for rental car (gas tanker drivers on strike). All buoysﬂ Bl
deployed. Calibrate YS| meter.

718:30

Transit to container to drop off box truck.

19:00

Transit to hotel and cease operations.

7/24/05

Sunday

7:30

RC, VC, FJ, and DM meet for breakfast.

8:00

Transit fo obtain ice and transit to refinery.

8:30

Arrive at refinery. Drop off FJ and DM at box truck to meet Roberto to
attach tubing to site buoys. RC and VC go to lab and prepare color
standards.

12:00

RC and VC transit to box truck to obtain and transpert sample cooler to
effluent 001.

13:15

FJ and DM finished attaching tubing fo all site buoys.

14.00

FJ, RC, VC, and DM crganize sample coolers onto 2 survey boats.

15:40

Arrive at lab to print copies of chain-of-custody (CoC) forms.

16:30

Transit to obtain ice.

17:00

Return box truck to connex area.

18.00

Transit fo Subway fo obtain food for sampling event. Cease operations.
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Date | Day

i

Time

W)

Activity

7/25/05 | Monday

6:30

FJ, RC, VC, and DM arrive at Shell reﬁnery._ _Prep.are for sampling event.

7:30

VC and 2 ERM staff obtain work permit to sample at effluent sampling
port 001.

8:35

8:05

IMZ blank at the effluent sampling port 001.

Begin IMZ field blanks offshore.

9:15

Begin 403(c) sampling hour 1 at effluent sampling port 001.

9:30

Begin IMZ Cycle 1 at offshore sites and effluent sampling port 001.

10:25

End IMZ Cycle 1.

10:30

Begin IMZ Cycle 2 at offshore sites and effluent sampling port 001. 403(c)
sampling hour 2 at effluent sampling port 001.

11:24

End IMZ Cycle 2.

11:30
12:14

Begin IMZ Cycle 3 at offshore sites and effiuent sampling port 001. 403(c)
sampling hour 3 at effluent sampling port 001,

End IMZ Cycle 3.

12:30

Begin IMZ Cycle 4 at offshore sites and effluent sampling port 001. 403(c)
sampling hour 4 at effluent sampling port 001.

13:13

End IMZ Cycle 4.

13:30

Begin IMZ Cycle 5 at offshore sites and effluent sampling port 001. 403(c)
sampling hour 5 at effluent sampling port 001.

14:.07

End IMZ Cycle 5.

14:30

Begin IMZ Cycle 6 at offshore sites and effiuent sampling port 001. 403(c) |
sampling hour 6 at eifluent sampling port 001.

15.07

End IMZ Cycle 6.

15:30

Begin IMZ Cycle 7 at offshore sites and effluent sampling port 001. 403(c)
sampling hour 7 at effiuent sampling port 001.

16.05

End IMZ Cycle 7. Prepare for MTS sampling.

16:30

MTS field blank offshore. 403(c) sampling hour 8 at effluent sampling
port 001.

16:35

Begin MTS at effluent sampling port 001.

16:40

Begin MTS sampling at offshore sites.

17:15

End MTS sampling at effluent sampling port 001.

17:30

403(c) sampling hour 9 at effluent sampling port 001.

] 1810

End MTS sampling at offshore sites.

18:30

403(c) sampling hour 10 at effluent sampling port 001. Transit sampling
coolers fo shore.

18:00

Transit coolers to lab for sample compositing and shipping preparations.
RC and VC arrive at lab; ERM staff to continue 403(c) sampling at effluent
sampling port 001.

19:30

403(c) sampling hour 11 at effluent sampling port 001. Begin sample
compositing/processing.

20:30

403(c) sampling hour 12 at effluent sampling port 001. FJ and DM arrive
at lab to assist with sample compositing and shipping preparations.

21:30

403(c) sampling hour 13 at effluent sampling port 001,

22:30

403(c) sampling hour 14 at effluent sampling port 001.

2327

Sample compositing/processing complete. Clean lab and continue
packing sample for shipping.

23:30

403(c) sampling hour 15 at effluent sampling port 001.

7/26/05 | Tuesday

0:30

403(c) sampling hour 16 at effluent sampling port 001.

1:00

Cease operations from 7/25/05.

1:30

403(c) sampling hour 17 at effluent sampling port 001.

2:30

403(c) sampling hour 18 at effluent sampling port 001,

3:30

403(c) sampling hour 19 at effluent sampling port 001.

4:30

403(c) sampling hour 20 at effluent sampling port 001,

5:30

403(c) sampling hour 21 at effluent sampling port C01.

6:30

403(c) sampling hour 22 at effluent sampling port 001,

7:30

403(c) sampling hour 23 at effluent sampling port 001.

8:00

RC, VC, FJ, and DM meet for breakfast.
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Datz Day T(T)e Activity

403(c) sampling hour 24 at effluent sampling port 001. RC, VC, FJ, and

8:30 DM arrive at Shell refinery. RC and VC transit to effluent 001 to obtain

; remaining sample cooler from ERM staff. FJ and DM transit to connex to
prepare to demobilize buoys. - ]
| 9:00 |RC and VC demobilize lab and finalize sample for shipping.
15:10 RC, VC, FJ, and DM fransit to San Juan to ship samples to labs and
) equipment to CSA, Jupiter. L

Arrive at Fed Ex in San Juan. Ship samples to Columbia Analytical

18:50 |Services, Inc., Battelle Marine Sciences Laboratory, and EnviroSystems,
Inc.

17:15 |Arrive at warehouse to store equipment. ]

17:50 | Transit to Delta Air Cargo to ship equipment o CSA, Jupiter.

18:15 | Transit to Popular Auto to return box truck. - _

18:35 | Transit to hotel. Cease operations.

7127/05 |Wednesday |7:00 RC, FJ, VC, and DM meet for breakfast.
_ 7:30 |Transit fo San Juan Airport.

7:45 |Arrive at airport. L

9:00 |Flight to Ft. Lauderdale, Florida.

12:00 |Arrive in Ft. Lauderdale, Florida. Transit to CSA, Jupiter,

13:30 |Arrive at CSA, Jupiter. Cease operations.
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POST-CRUISE FIELD REPORT

Interim Mixing Zone Validation Study

and Metals Translator Study

for Shell Chemical Yabucoa, Inc.’s

Yabucoa Refinery Ocean Outfall

as Required by NPDES Permit No. PR0000400

August 2005 Survey

16 September 2005

Prepared for:

Shell Chemical Yabucoa, Inc.
Route 801 Km 2.7

Camino Nuevo

Yabucoa, Puerto Rico 00767
Telephone: (787) 893-2424

Prepared by:

-|-Eontinental Shelf Associates, Inc.

759 Parkway Street
Jupiter, Florida 33477
Telephone: (561) 746-7946
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1.0 INTRODUCTION

This report summarizes the tasks accomplished, problems encountered and
how they were addressed and resolved, significant observations, and recommendations
from the survey for the Interim Mixing Zone Validation Study (IMZVS) and Metals
Translator Study (MTS) conducted from 21 to 26 August 2005 in Yabucoa, Puerto Rico.
The IMZVS and MTS are field studies cenducted as a requirement under Shell Chemical
Yabucoa, Inc.'s (SCY's) National Pollution Discharge Elimination System (NPDES)
Permit PR0000400. The field studies are implemented under a Quality Assurance
Project Plan (QAPP) approved by the U.S. Environmental Protection Agency (EPA) and
Puerto Rico Environmental Quality Board (EQB). The sampling protocol for the

- August 2005 survey consisted of two components:

1) The IMZVS required collection of time-composite samples of ambient
seawater from three levels (near-surface, midwater, and near-bottom) at
four mixing zone stations and at a reference station in Yabucoca Bay as
well as a sample at the effluent sampling port 001. Samples were
collected over a 6-h period. All sampling equipment and sample
containers that made contact with the samples were cleaned according to
protocol. Hourly hydrographic profiles of the water column at each
Interim Mixing Zone (IMZ) and reference station also were collected using
field-calibrated instruments, and similar measurements were made in the
effluent samples. A continuous flow sampling method was used to collect
samples of ambient seawater from the IMZ and reference stations that
were composited in the laboratory, preserved as required, placed on ice,
and shipped to the laboratory under a chain-of-custody (CoC) process.
Effluent samples and quality control (QC) samples alsoc were collected,
composited, and processed similarly. Color was measured in composited
seawater and effluent samples. For sample security purposes, fwo sets
of samples were prepared and shipped in separate containers to the
analytical laboratory. After shipment, the samples were received and
logged into the laboratory’s internal sample tracking system. Columbia
Analytical Services, Inc. (CAS) will provide analysis of effluent and
ambient water samples for metals, fluoride, nitrogen, and phenolics as
specified in the SCY NPDES permit. The sample and analysis list sent to
CAS is provided in Attachment 1.

2) The MTS required the collection of a suite of samples of ambient
seawater at four mixing zone stations and at a reference station in
Yabucoa Bay as well as a sample at the effluent sampling port 001.
Samples were collected under stringent conditions specified by EPA
Method 1669. A hydrographic profile of the water column was collected
at each of the four stations and the reference station using field-calibrated
instruments, while measurements of temperature and pH were made at
effluent sampling port 001 during sampling. A continuous flow sampling
method was used to collect samples of ambient seawater from the
offshore and reference stations. Samples were preserved, placed on ice,
and shipped to the laboratory under a CoC process.: Effluent samples
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and QC samples also were collected processed similarly. Samples were
prepared and shipped to the analytical laboratory. After shipment, the
samples were received and logged into the laboratory's internal sample
tracking system. Battelle Marine Sciences Laboratory (Battelle) located in
Sequim, Washington will provide analysis of effluent and ambient water
samples for dissolved copper and lead, total recoverable copper and

lead, and total suspended solids as specified in the SCY NPDES permit
and QAPP. The sample and analysis list sent to Battelle is provided in
Attachment 1.

Prior to the survey, an e-mail message was sent to Carlos Martinez at SCY to
confirm that the refinery would be operating and discharging under normal conditions.
CSA was informed by Rafael Muniz that normal refinery operations and discharges were
planned during the survey period. Upon completion of the survey, all required field
measurements were made and all planned field and QC samples were collected. A
transcript of the field log maintained during the course of the survey is provided as
Attachment 2. The transcript provides a chronoclogicat account of the field activities.

The survey was conducted by a field team composed of Continental Shelf
Assaciates, Inc. (CSA) Staff Scientists Robert Cady and Virginia Cornett, CSA
Operations Manager Frank Johnson, and CSA Field Operations Specialist Timothy
Shaw. Robert Cady acted as Chief Scientist, and Virginia Cornett was the Quality
Assurance/Quality Control Coordinator’s Field Representative. Elvin VVarela and
Ivanska Merced from Panzardi-ERM, Inc. of San Juan, Puerto Rico assisted in the field
sampling and laboratory processing.
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2.0 TASKS ACCOMPLISHED

The following tasks were completed during and subsequent to the survey:

Safety training and facility orientation for Timothy Shaw;

Assembly and deployment of IMZ/MTS and reference station marker
buoys and tubing assemblies;

Performance checks and calibration of primary and backup field
instruments;

Preparation of sampling equipment, interim sampling bottles, and
composite sample bottles;

Collection of hydrographic data (temperature, salinity, pH, and dissolved
oxygen) from at least three levels in IMZ and reference stations;
Collection of hourly water samples from three levels at IMZ and reference
stations (total of seven cycles for IMZVS) including QC samples;
Collection of hourly water samples from effluent sampling port 001 and
measurement of temperature and pH (total of seven cycles for IMZVS)
including QC samples;

Collection of hydregraphic data (temperature, salinity, pH, and dissolved
oxygen) from at least three levels in IMZ and reference stations (total of
one cycle for MTS sampling);

Collection of water samples from three levels at IMZ and reference
stations under EPA Method 1669;

Collection of water samples from effluent sampling port 001 under

EPA Method. 1669 and measurement of temperature and pH;
Compositing of hourly grab samples for the IMZVS from IMZ and
reference stations and sampling port 001;

Measurement of color in composite IMZ, reference, and effluent samples;
Shipment of samples to the CAS and Battelle laboratories under a CoC
process according to the required protocols to meet preservation and
holding time requirements;

Demobilization of field equipment and supplies for storage on SCY
premises or shipment back to Jupiter, Florida;

Confirmation of the delivery of all samples in good condition at CAS and
Battelle;

Completion of CoC forms received from laboratories and entered into
project files; and

Preparation of preliminary field report.
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3.0 PROBLEMS ENCOUNTERED

This section describes the major problems encountered during the survey
and a description of how the problems were addressed and resclved. Problems
encountered during the survey included the following:

= Survey Boat. Both the battery and bilge pump on the Boston Whaler
survey boat needed to be replaced, resulting in lost mobilization time.
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4.0 SIGNIFICANT OBSERVATIONS AND RECOMMENDATIONS

The following are the significant observations and recommendations made
during the survey:

Mobilization. Authorization to, proceed with mobilization was provided
2 weeks before the survey, thus ensuring that sampling equipment
(tubing) and sample bottles were prepared in time for the survey (a
week's notice is required by CAS to prepare sample bottles and to ship
them to Jupiter). Sample tubing was pre-cleaned and packed for ready
use in the field. Pre-cleaned sample containers were labeled, sorted,
inventoried, and packed in coolers for ready use in the field. Battery
packs for peristaltic pumps were recharged prior to each survey. Survey
equipment was shipped about a week before the survey to realize
savings in shipping costs. The 2-week mobilization time was crucial to
the success and smooth operation of the survey.

Sample Tubing. This was the third time that the same Teflon-lined tygon
tubing was used for water sampling. Some minor delamination of the
Teflon lining eccurred at the connection point where the tygon tubing is
connected to the silicone tubing on the peristaltic pump via a connector.
When this happened it was quickly corrected by trimming off a small
section of the Teflon-lined tygon tubing where the Teflon was
delaminated. We anticipate being able to use the same Teflon-lined
tygon tubing for several surveys before requiring replacement. This will
be done on an as-needed basis.

Redundancy. Spare sample containers, preservatives, deionized water,
and sampling equipment were ordered and are now available at CSA and
in the field/Yabucoea so that unexpected problems can be dealt with
without resorting to shipping replacement items from the laboratories or
CSA.
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ATTACHMENTS



ATTACHMENT 1

SAMPLE AND ANALYSIS LISTS
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